This article raises the issue of changes in the structure of agricultural land use in Poland and the Czech Republic since the accession of both countries into the structures of the European Union. An important question raised in this article is the analysis of changes in the area structure of agricultural holdings according to the adopted agricultural land groups. The analyses were based on the graphic method of analysing the concentration strength, i.e. the Lorenz curve, to determine the distribution of the number and surface area of agricultural farms in the given area groups and the percentage share of such farms in these area groups. Additionally, the Gini coefficient was calculated for the same phenomena, to measure the concentration (inequality) of the random variable distribution. The research showed the structural change trends in the agricultural area of the analysed countries as well as varied structural situation of agricultural holdings during the accession period. The condition translates into a slower pace of structural change of agricultural holdings in Poland and a faster process of enlarging the area of agricultural holdings in the Czech Republic.
INTRODUCTION
The landscape of Eastern Europe has undergone dramatic changes in many respects [Bičík and Štěpánek, 1994; Lipský, 1995; Lorincz and Balazs, 2002; Opršal et al., 2013] . The changes refer, in particular, to the agricultural land and follow, inter alia, the transformation from the centrally governed economy of the post-communist countries into free market economy. Additionally, following the Poland and Czech Republic accession into the structures of the European Union, they are the result of farming policy of particular countries and the European Union.
As stated by Sadowski [2009] , the post-communist countries, including Poland and the Czech Republic, underwent systemic transformations in the last decade of the twentieth century that substantially influenced the structure of agriculture.
In the new political reality, new rules were defined and bodies which represented State Treasury were established, because a substantial part of agricultural land was state property. In Poland, the Treasury Agricultural Property Stock was established as a body managing this Stock; today, it is the National Support Centre for Agriculture (NSCA). This agency (NSCA) was established on the 1st September 2017, pursuant to the Act of 10th February 2017. Two agricultural agencies ceased to exist on that date: The Agricultural Market Agency and The Agricultural Property Agency
In the countries such as Czech Republic, Estonia, Latvia, Lithuania, Slovakia or Hungary, the situation was different. Despite being a part of the same centrally-governed economies bloc, the agricultural land in those countries was shared between cooperatives and state-owned holdings [Sarris i In Czech and Slovak agriculture, the form of large scale farms was, to a certain degree, preserved, although there was a change of ownership or users of the holdings.
Significant factors influencing the change of use of agricultural land are the changes in the employment structure in rural areas and resignation from land cultivation as a result of lack of profitability of field production.
Farming is concentrated in more fertile areas, whereas in agriculturally marginal areas, there is a transition to less intensive forms of land use [Opršal et al., 2013] .
The changes in land cover also relate to these factors -as confirmed in a study by Balej (2008) , and Druga (2014) , which confirmed a transition from arable land to grassland in the areas of higher altitudes, with steeper gradient and worse soil quality.
Subsequent research including the selected socio-economic factors [Hietel et al., 2005] confirmed that land use changes result from the combined influence of the environmental and socioeconomic factors, which are in mutual interaction. A new performance-oriented direction of enterprise management, is connected to the transfer from static models to dynamic ones, flexibly reacting to the changes in business environment [Faltejsková et al., 2016] . Globalization can influence economies in the transformation in a variety The aim of the research was to illustrate the changes that the agricultural land of the chosen EU countries underwent as well as the analysis of changes in the area structure of agricultural holdings in Poland and Czech Republic and in the number of holdings in agricultural land groups. The aim is forecasting the directions of further change in the structure and the transition of agricultural land in those countries.
METHODOLOGY
The changes in the organisational structure of the utilised agricultural land and agricultural holdings were analysed in Poland and the Czech Republic ( fig. 1 The holding was assumed, in accordance with European Statistical Office, as a single unit, in economic and technical terms, possessing its own management and making agricultural products. In order to assess the scope of transition of structural change statistical methods were used.
Currently, the most commonly used method in comparing the changes is a comparison of an average level of value of individual variables, assigned to a particular holding. Apart from the change in the average value of individual variables, the level of 'good' possessed concentration is usually observed, which is measured by Gini coefficient [Glasser 1962; Binderman 2014] .
For research purposes, the Gini coefficient was calculated pursuant to the following formula (1):
where: x'i -value of the ith observation; μ -mean value of all x'i observations.
The Gini coefficient is used as a main measurement tool within information systems of large commercial institutions with international reach, ones which collect data on the levels of differentiation in access to a specific good in individual subpopulations. Moreover, it also allows to plot the trend of the process, whether the differentiation does not grow too quickly during the predefined periods within a specific group of objects [Zawistowski et al., 2016] .
According to the authors' noting the Gini coefficient is the most well-known and most widely Literature presents numerous measurement proposals, including the so-called AR coefficient, based on the differentiation curve of two distributions with the same carrier. In practical terms, it is used for two structures that are a notional generalisation of the Lorenz curve [Gastwirth, 1971; Arnold, 1987; Glasser, 2012; Binderman and Szczesny, 2016] , and the AR coefficient is calculated with use of a formula similar to that used to determine the Gini coefficient. In order to define this measure more precisely, it should be assumed that we are dealing with two structures described with use of structural vectors p and q (2), where:
Moreover, it should be emphasised that in practical cases, the coordinates of each of the analysed structures correspond either to the relative amount (frequency) of the objects in the analysed population or to the share of the given goods assigned to the objects in the analysed population, grouped according to the predefined, separate value ranges of a strictly defined variable, which is marked with the symbol A to determine attention. On the other hand, objects are grouped according to the value ranges, which are marked with the symbols a1, a2, …, ak in the general notation to determine attention. The a1, a2, …, ak values may (but not necessarily) have a specific order, e.g. a1 ˂ a 2˂ …˂ ak, where ≺ refers to the relation of the adopted preference.
The Lorenz curve is a graphic method of analysing the concentration strength. The concentration curve is drawn based on: accumulated structural coefficients (percentages) of the units (amount) on the abscissa (0X) and the accumulated total values of an attribute (centres of class ranges, variants of their number) on the ordinate (0Y).
The Lorenz curve is used in economics and ecology to describe the inequality in wealth or size. The Lorenz curve is a function of the cumulative proportion of ordered individuals mapped onto the corresponding cumulative proportion of their size. Given a sample of n ordered individuals with ′ the size of individual i and 1 ′ < 2 ′ < ⋯ < ′ , then the sample Lorenz curve is the polygon joining the points, (h / n, Lh / Ln ), where h = 0, 1, 2 … n, L0 = 0, and
where F (y) is the cumulative distribution function of ordered individuals and μ is the average size.
CHANGES IN THE STRUCTURE OF AGRICULTURAL LAND USE ON THE TERRITORY OF POLAND AND THE CZECH REPUBLIC General characteristics of agricultural land
The pace of change in the area of utilised agricultural land and in its structure is greater in those countries, where similarly to Poland, the number of factors connected with the membership in the EU is a political and economic novelty [Poczta, Kołodziejczak 2004 , Poczta (ed.) 2013]. The area of utilised agricultural land in holdings is the subject to significant fluctuations in all countries of the Visegrad Group (table 1) , which has been triggered by systemic transformation and accession to the European Union structures.
The information presented above shows a substantial decrease in the area of the utilised agricultural land; however, not in all Visegrad Group countries. In Poland and in the Czech Republic there was a noticeable decline in the area of utilised agricultural land in 2013 in comparison to 2005. Nevertheless, the percentage of change is minor.
In Poland, the changes were influenced by the farming policy of the European Union, including financial support for the farmers, who actually farm the agricultural land. The farmers who only posses the ownership title and do not deal with agricultural production (set the land aside) are not entitled to the financial support.
The interpretation of these data demonstrates that after the accession into the European Union, the interest in unused agricultural land increased, not only as a result of fear of losing direct subsidies, but also due to the profits brought by land used for agricultural production [Central Statistical Office, 2013] .
A small change is noticeable in the very structure of agricultural land use in the Czech Republic. One may assume that the borderlines of urban area and agricultural use are more stable.
In Poland, all utilised agricultural land of the I-III soil quality class and utilised agricultural land of the IV-VI organic soil quality class are under protection. The remaining utilised agricultural land and land located within administrative areas of cities are not under legal protection. In 2014, in total, approximately 50.790 ha of utilised agricultural land was converted from agricultural production, but only part of it constitutes the land converted following the Poviat Staroste (Governor)'s resolution. In Poland, an increasing tendency is noted.
In the years 2002-2010, over 40 thousand hectares of agricultural land were withdrawn from agricultural production annually, while in 2010 this surface area increased to 62 thousand hectares. In the years 2002-2010 a total of 360 hectares of agricultural land were withdrawn, including 28.2 thousand hectares of arable land. In the said period, the large surface area of land designed for purposes other than agriculture might have resulted from numerous investments, e.g. those connected with the organisation of the Euro 2012 European Football Championship in Poland. In the subsequent years, the area of withdrawn land decreased. Then, in 2014, it increased once again to 50 790 ha. Part of infertile land is forested; Source: own elaboration based on EUROSTAT (2005 EUROSTAT ( -2018 however, the private owners of farms remain the main initiators of agricultural land use change. In the Czech Republic, fundamental decisions referring to agricultural activities are regulated by Common Agricultural Policy Act and Agricultural Stock Act. "Agricultural Land Stock" carries out its activities following the regulations of the latter; the regulations on land conversion from the stock (after obtaining the approval of an appropriate administrative body) are provided there, too.
Analysis of Change in the Area and Land Structure of Agricultural Holdings
Farming in Poland is characterised by a very large fragmentation, although an increase of utilised agricultural area per one holding is observed. In 2002, an average area of a holding was 5.8 ha and in 2013 -it was already 10.2 ha. In 2013, slightly more than half of holdings in Poland use more than 5.0 ha of the utilised agricultural land, yet an increase in area of agricultural holdings has been noticeable, in comparison to 2005.
In the Czech Republic the largest share is for holdings in 5.00 to 19.99 ha group and it has increased in comparison to 2005, as well ( Table 2) .
The increase of the number of holdings in the agricultural area above 100 ha is a positive phenomenon in both countries (Table 3) .
The number of agricultural holdings has been systematically decreasing in both the European Union and Poland (on average approximately 3% a year) because of the land concentration and production concentration. This phenomenon substantially influences the agricultural land market. In the Czech Republic, a significant decrease of agricultural holdings of the area below 5.00 ha to the benefit of larger area holdings (from 24. Source: own elaboration based on EUROSTAT (2005 EUROSTAT ( -2018 decrease in the same group was only by 10.4%. In both countries, there was an increase of share of holdings in the 5.00-19.99 ha groups; however, much greater changes, considered to be beneficial, were observed in this period in the Czech Republic. In Poland, some change in the number of holdings is also noticeable, although the process is slowed down by the existing structural situation in agriculture during accession into the European Union. In Poland, some changes took place earlier, in the years 2002-2005, when the number of utilised agricultural land holdings decreased from 2,933.2 thousand to 2,733.4 thousand that is by nearly 200 thousand. All the time, however, the changes are considered to be slowed down. According to Pawlak K. and Poczta W (2010), the area structure of the utilised agricultural land holdings is bipolar, where on the one hand we may point at a numerous group of small holdings using traditional farming methods of growing crops and breeding livestock, while on the other hand, large scale farms functioning in accordance with rational economy. In the Czech Republic, the situation in the number of holdings is much more beneficial, which is a result of the changes undertaken before the systemic transformation, when agricultural holdings were cooperatives and state-owned.
Assessment of Changes in the Structure of Agricultural Holdings
The basic formulae to measure the concentration and the data presented in Tables 6 and 7 were a basis for the interpretation of the structure of agricultural farms divided into area groups of farms in the Czech Republic and Poland in the years 2003-2010. The number of the agricultural farms was analysed, followed by their total area and finally, the percentage share in specific area groups for the number and area of agricultural farms. The adopted ranges for dividing farms into area groups were 0-2 ha, 2-5 ha, 5-10 ha, 10-20 ha, 30-50 ha, 50-100 ha and over 100 ha.
The calculations pertaining to the concentration of farms in Poland and in the Czech Republic in the years 2003 and 2010, performed with use of the Lorenz curve, are presented in Figures 2A  and 2B . If the given attribute was spread evenly among all units of the population, all the points would be situated on the diagonal of a square with 100 sides. This is why it is called a uniform distribution line. The area of concentration is the area between the uniform distribution line and the Lorenz curve.
The diagrams presented above enable to determine the strength of concentration of the number of agricultural farms in specific area groups. Considering that the concentration area for Poland is much larger in both Figure (1A and 1B) than for the Czech Republic, one should state that the distribution of the analysed attribute is much less uniform in Poland. In the Czech Republic in the The Lorenz curve is noticeably divergent for the farm area structure in the Czech Republic in both analysed years. Here, the distribution is similar to uniform only in Poland. However, uniform concentration does not mean a beneficial structure of agricultural farms, as the idea is to concentrate the area in large-area farms -i.e. in the last group, of a surface area exceeding 100 ha.
The further figures illustrate the percentage distribution of the number and area of agricultural farms in specific area groups (Figure 4 and 5) .
The concentration coefficient determined for the percentage share of the number of agricultural farms in area groups in the years 2003 and 2010 revealed that a near-uniform distribution existed in the Czech Republic, while in Poland it was not uniform. This is mainly due to the percentage domination of the number of farms in the smallest area groups 0-2 and 2-5 ha). In the Czech Republic, a noticeable increasing trend in the share of smaller farms was noted, which was reflected in the Lorenz curve. Noticeable changes in the concentration of this phenomenon in the Czech Republic were also observed with respect to the surface area share of agricultural farms in specific area groups. Currently, a tendency approaching the uniform distribution in specific area groups is also visible.
The concentration strength for the selected indicators of the area structure of agricultural farms in the Czech Republic and in Poland was also measured with use of the Gini coefficient ( Table 4) .
The interpretation of the Gini coefficient (the surface area between the diagonal and the Lorenz curve) demonstrated that it has the values between 0-1, provided that the zero value corresponds to completely uniform distribution. It was determined that for the surface area of agricultural farms in the area groups in Czech Republic, the coefficient increased from 0.8021 in 2003 to 0.8107 in 2010, which means a growing inequality in the distribution. In the same period, the coefficient for the surface area of agricultural farms in Poland decreased from 0.2897 in 2003 to 0.2692 in 2010. Such lower coefficient for Poland also proves that the distribution in terms of surface area of agricultural farms has become more uniform. On the other hand, the Gini coefficient calculated for the number of farms in both countries has decreased. Similarly, the coefficient determined for the percentage share of the number 
CONCLUSIONS
The Czech Republic and Poland have different structure of agricultural holdings. In Poland, the structure is still fragmented -in 2010 only 21.1% of the agricultural holdings area was located in the area group above 100 ha, whereas in the Czech Republic 88.6% was located in the larger area group.
In Poland, agricultural holdings are characterised by worse competence of land resource location, which is envisaged by a large number of farms (the majority are still farms below 5 ha area -more than 50% of total number). In the Czech Republic the share is equal in particular area group; however, the largest number of holdings is the largest area group (19%).
In Poland, a large share of land resources in used by small agricultural farms, which -lacking production specialisation -are less competitive in the market, as compared to large scale subjects in the Czech Republic.
On the basis of the Lorenz curve, it was determined that the concentration of the number of agricultural farms in the area groups adopted for the purposes of analysis was much less uniform in Poland than in the Czech Republic. However, in both countries there is a noticeable improvement in the distribution of the number of farms, and, in Poland also, indirectly, the agrarian structure improved in the years 2003-2010.
As far as the structure of farm area is concerned, the Lorenz curve for the Czech Republic is noticeably divergent from the diagonal, which means that the area of farms is concentrated in large agricultural farms.
The analysis of the Gini concentration coefficient has revealed that its value decreased in the years 2003-2010 in nearly all cases, which means a tendency to approach the uniform distribution of the analysed phenomena. An increase in the coefficient 
